PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 09-029989 
(43)Date of publication of application : 04.02.1997 



(51)IntCL 



B41J 2/175 



OB 

m 

I 
| 



(21) Application number : 07-179156 (71)Applicant : CANON INC 

(22) Date of filing : 14.07.1 995 (72)Inventor : UCHKATA YOSHIRO 



(54) DEVICE FOR DETECTING PRESENCE OR ABSENCE OF INK, INK RESERBVOIR KIT, 
RECORDING UNIT, RECORDING DEVICE, AND INFORMATION PROCESSING SYSTEM 

(57)Abstract 

PROBLEM TO BE SOLVED: To detect the presence and 
absence of ink in an ink jet recording device positively at 
low cost by irradiating light on a light transmitting part 
formed on a part of the wall of an ink gallery, and 
detecting reflection of light 

SOLUTION: An ink presence and absence detection part 
is mounted on the carriage of an ink jet recording device 
in a state being positioned opposite to the window part 
1. The light emission part 10 is of the type that has high 
directivity, and emits a beam of light having small decay 
in ink, thus a luminous element or the like is employed 
which is improved in its directivity by converging, e.g. 
infrared light with lens or the like. The light emitted from 
the light emission part 10 is formed such that it is 
incident with predetermined angle 6in with respect to 
the slanted surface 1a. Ink within the ink reservoir tank 2 
consist of 80% or more water, a glycol, an alcohol, a dye, 
and the like, and has a refractive index of 1.3-1.4 with a 
value substantially equal to water. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Ink existence detection equipment characterized by judging the existence of the ink in 
said ink passage by irradiating light at the light transmission nature part formed in some ink 
passage walls [ at least ] which form the ink passage for supplying ink, and detecting reflection 
of this light 

[Claim 2] In the ink tank which is carried in the recording device for recording input image 
information on recorded media using the record means which carries out the regurgitation of the 
ink, and supplies ink to said record means The ink stowage which makes the ink passage which 
contains ink and supplies ink to said record means, The front end section in which the ink feed 
hopper for supplying ink to said record means was formed, The ink tank characterized by having 
this front end section, the back end section prepared in the location which counters, one lateral 
portion in which the window part which consists of a light transmission nature member was 
prepared, and other lateral portions which surround said ink stowage with one lateral portion in 
which said window part was prepared 

[Claim 3] Said window part is an ink tank according to claim 2 characterized by a cross-section 
configuration consisting of at least one crevice by which notching was carried out to the shape 
of V character. 

[Claim 4] Said window part is an ink tank according to claim 2 characterized by a cross-section 
configuration consisting of at least one heights which upheaved in the shape of V character. 
[Claim 5] In the recording device for recording input image information on recorded media using 
the record means which carries out the regurgitation of the ink The carriage for carrying the ink 
tank by which the window part which consists of a light transmission nature member was 
prepared in at least 1 side face, The recording device characterized by having said window part 
of said ink tank carried in said carriage, the ink existence detection means formed in the location 
which counters, and the control section which judges the existence of ink based on the 
detection result by said ink existence detection means. 

[Claim 6] Said ink existence detection means is a recording device according to claim 5 
characterized by consisting of a light-emitting part and a light sensing portion. 
[Claim 7] Said window part is a recording device according to claim 5 or 6 characterized by a 
cross-section configuration consisting of at least one crevice by which notching was carried out 
to the shape of V character. 

[Claim 8] Said window part is a recording device according to claim 5 or 6 characterized by a 
cross-section configuration consisting of at least one heights which upheaved in the shape of V 
character. 

[Claim 9] Said control section is a recording device given in claim 5 characterized by judging the 
existence of the ink in said ink tank based on the existence of the total reflection of the light 
irradiated by said window part with said light-emitting part thru/or any 1 term of 8. 
[Claim 10] Said ink existence detection means is a recording device given in claim 5 
characterized by being used as a means forjudging whether said ink tank exists in said carriage 
further thru/or any 1 term of 9. 

[Claim 1 1] Said record means is a recording device given in claim 5 characterized by being an ink 



jet recording head using the electric thermal-conversion object which makes said ink produce 
film boiling as a means to generate the energy for carrying out the regurgitation of said ink 
thru/or any 1 term of 1 0. 

[Claim 12] Information processing system characterized by making a recording device given in 
claim 5 thru/or any 1 term of 1 1 into an output means. 

[Claim 13] The kit characterized by including a record means to combine with the ink tank of a 
publication, and this ink tank, and the ink restoration means for being filled up with ink to said ink 
tank in claim 2 thai/or any 1 term of 4. 

[Claim 14] Said record means is a kit according to claim 13 characterized by being an ink jet 
recording head using the electric thermal-conversion object which makes said ink produce film 
boiling as a means to generate the energy for carrying out the regurgitation of said ink. 
[Claim 15] The record unit characterized by becoming claim 2 thru/or any 1 term of 4 from a 
record means to combine with the ink tank of a publication, and this ink tank 
[Claim 16] Said record means is a record unit according to claim 15 characterized by being an 
ink jet recording head using the electric thermal-conversion object which makes said ink produce 
film boiling as a means to generate the energy for carrying out the regurgitation of said ink. 
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DETAILED DESCRIPTION , 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the record object which consists of recorded 
media by which the image was recorded on the ink tank and this ink tank which are carried in the 
ink jet approach that a high-definition image can be obtained on recorded media and an ink jet 
recording device, and this equipment, free [ attachment and detachment ] with information 
processing system, such as the ink feed zone material for supplying ink, a copying machine which 
makes this recording device an output means, facsimile, a printer, a word processor, and a 
personal computer, and the above-mentioned recording device. In addition, as for record, the ink 
grant to all the recorded media that receive ink grant of cloth, a nonwoven fabric, paper, an OHP 
form, a web material, etc. is included here (printing, image formation, a print, dyeing, etc.). 
Therefore, this invention is applicable in the broad industrial field using the recorded media which 
receive ink grant of not only a specific field (for example, the information processing field) but a 
cloth, yarn, paper, a web material, etc. 
[0002] 

[Description of the Prior Art] Conventionally, since high density and high-speed record actuation 
are possible, the ink jet recording device which records to recorded media (only henceforth a 
record form), such as paper, cloth, a sheet plastic, and a sheet for OHP, is used as the handicap 
provided to the printer as printing terminals, such as the output means of information processing 
system, for example, a copying machine, facsimile, an electronic typewriter, a word processor, 
and a workstation, or a personal computer, a host computer, an optical disk unit, video 
equipment, etc., or a portable printer, and be commercialized. In this case, an ink jet recording 
device takes the configuration corresponding to the function of these equipment proper, a use 
gestalt, etc. 

[0003] Generally an ink jet recording apparatus possesses a record means (recording head) and 
an ink tank, the carriage to carry, a conveyance means to convey a record form, and the control 
means for controlling these. And the serial scan of the recording head which makes an ink 
droplet breathe out from two or more deliveries is made to carry out in the conveyance direction 
(the direction of vertical scanning) of a record form, and the direction (main scanning direction) 
which intersects perpendicularly, and intermittent conveyance of the record form is carried out 
in an amount equal to a recording width by one side at the time of un-recording. This record 
approach records by making ink breathe out on a record form according to a record signal, and a 
running cost is cheap and is widely used as a quiet recording method. Moreover, by using the 
recording head by which the nozzle of a large number which carry out the regurgitation of the ink 
has been arranged in the direction of vertical scanning at the straight-line top, record of the 
width of face corresponding to the number of nozzles is made because a recording head scans a 
record form top once. Therefore, it is possible to attain improvement in the speed of record 
actuation. 

[0004] By the way, if the residue of the ink in the above-mentioned ink tank is less than a 
predetermined amount, it will become inadequate ink supplying by the side of a recording head. 
Consequently, poor printing arises and formation of a high-definition image becomes difficult 



Then, the ink jet recording device which carried the ink existence detection means as shown in 
drawing 12 is known from the former. 

[0005] The ink existence detection means shown in drawing 1 2 has a rod 1001, and the light 
source section 1003 and the light sensing portion (photosensor) 1004 which were connected to 
this rod 1001. That is, the rod 1001 of light transmission nature which consists of a configuration 
cut aslant is arranged in the ink tank 1002, and through the point of a rod, from the light source 
section, a point turns light to the pars basilaris ossis occipitalis of the ink tank 1002, and 
irradiates it When the point of a rod 1001 is maintained at the pars basilaris ossis occipitalis of 
the ink tank 1002, and a fixed distance, since the incident angles of the light (reflected light) by 
which incidence is again carried out to a point differ, the reflected lights detected in each 
condition differ in reinforcement, respectively in the condition that this point is dipped in ink, the 
condition that space exists between this point and an ink interface (the inside of drawing, a 
broken line A), and the condition that there is no ink Therefore, the existence of ink can be 
judged using the difference in the reinforcement of the reflected light Therefore, a photosensor 
1004 receives the reflected light through the point of a rod 1001, and the control section 1005 
connected to this photosensor 1004 judges the residue of ink And when the residue of ink has 
reached below the predetermined value, exchange of the ink tank 1002 or the need for a 
supplement of ink is transmitted to an operator with the display means on the control panel (un- 
illustrating) electrically connected to the control section 1005. 
[0006] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned conventional ink 
existence detection approach, since the light irradiated from the light source 1004 reflects on 
the inside wall surface of a rod 1001, the incident angle of the reflected light to the slant face 
formed in the point of a rod 1001 is not fixed, and the technical problem which should be solved 
that the large difference of the reinforcement of the reflected light by the existence of ink 
cannot be taken occurs. Moreover, the technical problem which should be solved that it is 
difficult to form a rod 1001 in an ink tank (ink passage in an ink tank), and equipment is 
complicated occurs. Furthermore, in order to arrange a rod in an ink tank, the volume of an ink 
tank becomes large, or the configuration of an ink tank is restricted, and it becomes difficult to 
meet enough the demand of the miniaturization of the equipment for which a user asks, low- 
pricing, etc. 

[0007] Therefore, this invention solves the above-mentioned technical problem, and it is in 
ensuring detection of the existence of the ink of an ink jet recording device by low cost 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
ink existence detection equipment based on this invention irradiates light at the light 
transmission nature part formed in some ink passage walls [ at least ] which form the ink 
passage for supplying ink and is characterized by judging the existence of the ink in the above- 
mentioned ink passage by detecting reflection of this light 

[0009] Moreover, the ink tank based on this invention is carried in the recording device for 
recording input image information on recorded media using the record means which carries out 
the regurgitation of the ink and is set on the ink tank which supplies ink to the above-mentioned 
record means. The ink stowage which makes the ink passage which contains ink and supplies ink 
to the above-mentioned record means, The front end section in which the ink feed hopper for 
supplying ink to the above-mentioned record means was formed, It is characterized by having 
this front end section, the back end section prepared in the location which counters, one lateral 
portion in which the window part which consists of a light transmission nature member was 
prepared, and other lateral portions which surround the above-mentioned ink stowage with one 
lateral portion in which the above-mentioned window part was prepared. 

[0010] Preferably, the above-mentioned window part consists of at least one heights to which at 
least one crevice or the cross-section configuration where notching of the cross-section 
configuration was carried out to the shape of V character upheaved in the shape of V character. 



[0011] In a recording device for the recording device based on this invention to record input 



image information on recorded media using the record means which carries out the regurgitation 
of the ink The carriage for carrying the ink tank by which the window part which consists of a 
light transmission nature member was prepared in at least 1 side face, It is characterized by 
having the above-mentioned window part of the above-mentioned ink tank carried in the above- 
mentioned carriage, the ink existence detection means formed in the location which counters, 
and the control section which judges the existence of ink based on the detection result by the 
above-mentioned ink existence detection means. 

[0012] Preferably, the above-mentioned ink existence detection means consists of a light- 
emitting part and a light sensing portion. 

[0013] Preferably, the above-mentioned window part consists of at least one heights to which at 
least one crevice or the cross-section configuration where notching of the cross-section 
configuration was carried out to the shape of V character upheaved in the shape of V character. 

[0014] Preferably, the above-mentioned control section judges the existence of the ink in the 

above-mentioned ink tank based on the existence of the total reflection of the light irradiated by 

the above-mentioned window part with the above-mentioned light-emitting part 

[001 5] Preferably, the above-mentioned ink existence detection means is used as a means for 

judging whether the above-mentioned ink tank exists in the above-mentioned carriage further. 

[001 6] Preferably, the electric thermal-conversion object which makes the above-mentioned ink 

produce film boiling is used for the above-mentioned record means as a means to generate the 

energy for carrying out the regurgitation of the above-mentioned ink 

[0017] Next information processing system of this invention is characterized by making the 

above-mentioned recording device into an output means. 

[0018] Moreover, the kit based on this invention is characterized by including a record means to 
combine with the above-mentioned ink tank and this ink tank, and the ink restoration means for 
being filled up with ink to the above-mentioned ink tank. 

[0019] Preferably, the above-mentioned record means is an ink jet recording head using the 
electric thermal-conversion object which makes the above-mentioned ink produce film boiling as 
a means to generate the energy for carrying out the regurgitation of the above-mentioned ink. 
[0020] Furthermore, the record unit based on this invention is characterized by consisting of a 
record means to combine with an ink tank and this ink tank 

[0021] Preferably, the above-mentioned record means is an ink jet recording head using the 
electric thermal-conversion object which makes ink produce film boiling as a means to generate 
the energy for carrying out the regurgitation of the above-mentioned ink 
[0022] 

[Embodiment of the Invention] The ink tank used for the recording device based on this 
invention The ink receipt room for holding ink and supplying ink in the predetermined direction, 
The front end section in which the ink feed zone for connecting with a record means (henceforth 
a recording head), and supplying ink to this recording head was formed, It has the back end 
section in which atmospheric-air free passage opening for making the above-mentioned ink 
receipt room and atmospheric air open for free passage was formed preferably, and the lateral 
portion (henceforth an ink passage wall) which is parallel in the ink supply direction to a 
recording head, and the aperture which is from a light transmission nature member on the front 
end section side of this lateral portion further is prepared Moreover, when the above-mentioned 
ink tank is carried in a recording device, the ink existence detection means which can detect the 
residue of the ink in an ink tank through the above-mentioned aperture is formed in the body of 
a recording device. 

[0023] Therefore, the residue of ink can be judged when the above-mentioned ink existence 
detection means detects the luminous intensity which penetrates the above-mentioned light 
transmission nature member. 

[0024] Hereafter, the ink tank carried in the recording device based on this invention and this 
equipment with reference to a drawing, the record otyect which has the image recorded by this 
recording device, and the information processing system which makes this recording device an 
output means further are explained. In addition, although the following explanation explains the 



recording device of an ink jet method, of course, it is not limited to this. 

[0025] Drawing 1 is the perspective view of the record unit carried in the ink jet recording device 
based on this invention. A record unit is unified free [ attachment and detachment of the ink jet 
recording head 20 and the ink tank 21 ]. 

[0026] It has ink induction 20a for connecting the ink jet recording head 20 with the ink tank 21, 
and receiving supply of ink, this induction 20a, and ink discharge part 20c that was open for free 
passage. By the way, an electric thermal-conversion component is used for the ink jet recording 
head 20 of this operation gestalt as an energy generation means. Therefore, since air bubbles 
can be generated in the ink of a liquid route in correspondence of one to one with a drive 
electric pulse signal and growth and contraction of air bubbles can be made to perform instancy 
and appropriately, the expulsion of an ink droplet which was excellent in especially responsibility 
can be attained. Moreover, miniaturization of an ink jet recording head is also easy, and the 
advance of a technique and the improvement in dependability in the latest semi-conductor field 
can utilize the advantage of remarkable IC technique or a micro processing technique more than 
enough, high-density-assembly-izing is easy, and it is advantageous from a manufacturing cost 
being cheap. 

[0027] On the other hand, the ink tank 21 has ink feed hopper 21b in which it is formed in the ink 
receipt room 2 in which the ink for supplying the ink jet recording head 20 is stored, and the 
front end section of the ink tank 21, and ink induction 20a of the ink jet recording head 20 is 
fitted. Furthermore, piece of projection 21a of the pair which has a claw part is set up by the 
front end section of the ink tank 21 at the tip, and this piece of projection 21a engages with 
crevice 20b of the pair formed in the ink induction 20a side edge side of the ink jet recording 
head 20. 1 side-face (ink passage wall) 21c at least consists of the quality of the materials (for 
example, plastics, glass) which have the property of the ink tank 21 which penetrates light 
further again. The window part 1 which notching is carried out to the shape of V character 
towards the inside, and has slant faces 1a and 1b is formed in the field near the front end 
section of this ink passage wall 21c. 

[0028] In addition, also although it is carrying out as a configuration of an ink tank without an ink 
induction member and an ink absorber in order to give explanation brief in this drawing It is 
possible to prepare a window part in the ink tank of various configurations, such as a 
configuration which is not limited to this, of course but has an ink induction member and an ink 
absorber, and a configuration made into the receipt room which divides an ink receipt room 
further and contains an ink absorber, and the liquid room where only ink exists for 2 minutes. 
Therefore, it cannot be overemphasized that the location of a window part is defined according 
to the configuration of an ink tank 

[0029] Drawing 2 is a mimetic diagram for explaining the rough configuration of the ink existence 
detecting element which has the light sensing portion 11 which detects the light-emitting part 10 
which irradiates light towards the window part 1 and this window part 1 of the ink tank 21 shown 
in drawing 1 , and the reflected light 

[0030] The ink existence detecting element is arranged in the above-mentioned window part 1 
and the location which counters when carried in the carriage of an ink jet recording apparatus (or 
when a record unit is placed on the home position of this unit). 

[0031] While a light-emitting part 10 has high directivity, the light emitting device which emits a 
beam of light with little attenuation in ink, and condensed infrared light with the lens etc., for 
example, raised directivity is used. The light which came out of the light-emitting part 1 10 is 
constituted so that incidence may be carried out to slant-face 1a by so predetermined include- 
angle thetain. In this example, although the ink in the ink tank 2 consists of 80% or more of water, 
a glycol and alcohol, a color, etc., refractive-index n-ink of ink is 1.3-1.4, and it takes a value 
almost equal to water. Moreover, it can constitute from plastics and glass of light transmission 
nature, and an ink passage wall is refractive-index n-wall of an ink passage wall. It is about 1.5- 
1.6. Refractive-index n-air of air is the critical angle theta 1 for total reflection to cut to incident 
light in slant-face 1a, when ink is in ink passage since it is about 1.0003. By the following 
formulas (1), it becomes thetat =54-69 degree. 
[0032] 



[Equation 1] 

sin(theta 1) ==nHnk/ri-wall=(1.5-1.6)/(1.3-1.4) — (1) Critical angle theta 2 for total reflection to 
happen to ****** ; n slant-face 1a v when there is no ink and air exists in ink passage again By 
the following formulas (2), it becomes theta2 =39-42 degree. 
[0033] 
[Equation 2] 

sin(theta 2) =n-air/rr-wall=1 .003/(1.5-1.6) — (2) Therefore, when incident angle thetain to slant- 
face 1a is 43 - 53 degrees and ink exists, total reflection does not happen, but when ink does 
not exist on the other hand, total reflection will occur. It consists of this operation gestalt so 
that it may become incident angle thetain=45 degree. Therefore, when ink exists in an ink tank, 
incident light penetrates the ink passage wall 1, and mainly progresses to an optical path 3. On 
the other hand, when ink does not exist, incident light does not penetrate the ink passage wall 1, 
but it reflects and mainly progresses to an optical path 4, and total reflection of it is further 
carried out again by slant-face 1b, and it progresses to an optical path 5. The light sensing 
portion 1 1 is arranged on the optical path 5. It is [0034], when there are not B and ink passage 
about the luminous intensity detected by the light sensing portion 1 1 when ink is in A and ink 
passage about the luminous intensity detected by the light sensing portion 1 1 when there is no 
ink into ink passage and luminous intensity detected by the light sensing portion 1 1 is set to C 
(when the ink tank is not carried in carriage). 

[Equation 3] The difference of the luminous intensity which serves as A>B>C, and carries out 
incidence of the existence of the ink in the ink passage 2 to a light sensing portion 11 since the 
difference of A and B is large can stabilize and detect Moreover, although the differences of B 
and C are few, when ink passage is established in the ink tank section by raising detection 
sensitivity with a light sensing portion 11, the existence of an ink tank can also detect them. 
[0035] Moreover, although total reflection occurs when ink is consumed and an ink side becomes 
below the dimension h of illustration, it becomes possible by changing height h to change the 
detection point without ink to an ink residue. 

[0036] Among drawing, a reference mark 1 2 is a gobo which prevents the light from a light- 
emitting part 10 carrying out incidence to the direct light sensing portion 11, and can carry out 
detection by which the light-emitting part 10 was stabilized by this in the case of the light 
emitting device with cheap LED etc. Furthermore, after letting a slit pass, the ink passage 2 may 
be made to carry out incidence of the light of a light-emitting part 10, and the rectilinear- 
propagation nature of light improves by this. Furthermore, in order to avoid that **** adheres to 
the ink passage wall 1, it is effective if hydrophilic processing is carried out Moreover, it is also 
possible by a sensor's detecting separately the luminescence fall on the strength by aging of a 
light-emitting part 10, and amending the disregard level of a light sensing portion 1 1 to prevent 
the degradation by aging. 

[0037] In addition, in this invention, since the refractive index of ink is used, it is hardly 

influenced of ink existence detection in an ink color. Therefore, ink existence is detectable with 

the same configuration to ink which is different even if carried in a color printer etc. 

[0038] Drawing 3 is the mimetic diagram showing the carriage guide shaft 23 for supporting the 

carriage 22 and this carriage 23 for carrying the record unit with which the ink jet recording head 

20 and the ink tank 21 were united free [ sliding ], and making it move along a main scanning 

direction. 

[0039] The ink jet recording head 20 had the flexible substrate (electrical connection) for 
performing non-illustrated the positioning section and electrical installation, and has connected it 
to loading and an electric target through these at carriage 22. Carriage 22 is further connected 
with the substrate by the side of a body electrically by the flexible cable of a reference mark 24. 
Moreover, this flexible cable 24 is electrically connected also with the light-emitting part 10 and 
light sensing portion 1 1 which were prepared in carriage. 

[0040] Next the configuration of the electrical circuit of the ink jet recording device of an 
example is explained. Drawing 4 is the block diagram showing the configuration of an electrical 
circuit In this drawing, the same number shows the already explained component and the 
explanation which overlaps them is omitted, the RAM which a reference mark 401 is the 



controller which makes main control here, and prepared the field where 402 develops CPU of for 
example, a microcomputer gestalt and 403 develops text data and image data, the field of a 
workingHevel month, etc., the timer with which a program, ROM which, in addition to this, stored 
fixed data, such as font data, and 405 make the execution cycle of CPU402, or 404 makes 
required timing in the case of the record actuation by the printer section, and the interface 
section to which 406 connects the signal and peripheral device from CPU402 — it comes out 
Moreover, a reference mark 407 is the controller of the printer section, and 11 is the light 
sensing portion shown by drawing 1 . Furthermore, the ink tank sensor by which a reference 
mark 408 detects the existence of wearing of an ink tank. The head driver by which 409 sends 
out a record signal, power, etc. to the ink jet recording head 20, Motor Driver which sends out a 
signal, power, etc. which need 410a, and b and c for the motor which performs conveyance of 
carriage, conveyance of the recording paper, the drive of a recovery system, etc. respectively, 
The carriage sensor forjudging whether 41 1 detects the location of carriage 22, for example, 
carriage 22 is in home BOJISHON, 412 is a paper sensor which detects the existence of a 
record medium in order not to make it record on places other than a record medium, when a 
record medium (record form) is not inserted or record has been completed to page termination. 
[0041] In the above configuration, in an ink existence detecting element when those without ink 
are detected, counting of the consumption of ink according ink residue warning to a broth, 
subsequent records, the reserve regurgitation, suction, etc. is carried out and an inkHess error 
is issued after consumption of the specified quantity. Furthermore, actuation of record, suction, 
etc. may be forbidden. Although the consumption of ink is saved at above-mentioned RAM402, 
the nonvolatile thing of RAM402 is desirable. 

[0042] Drawing 5 is a typical sectional view for explaining the configuration of other operation 
gestagen of the ink tank with which the ink jet recording device based on this invention is 
equipped, and an ink existence detecting element Two or more small slant-face 501a which the 
ink passage wall 501 consisted cross-section serrated knife-like of is formed. In this case, when 
the light from a light-emitting part 510 diffuses some, it is stabilized and the total reflection of 
the light by the existence of the ink in slant-face 501a and transparency can be detected. 
Incidence of the light from a light-emitting part 510 is earned out to two or more slant-face 
501a, when ink is in the ink passage 502, it is penetrated, it progresses an optical path 503, and 
when ink does not exist but air exists, total reflection of it is carried out and it progresses an 
optical path 504. Moreover, the small height of slant-face 501a can be taken. 
[0043] Drawing 6 is a typical sectional view for explaining the configuration of the 3rd operation 
gestalt of the ink tank with which the ink jet recording device based on this invention is 
equipped, and an ink existence detecting element Slant-face 601a is formed in the corner (front 
end section side) of the ink passage wall 601. the degree of freedom of the location which it 
carries out and the configuration of an ink tank becomes simple to **, and forms slant-face 
601a — measure. 

[0044] Drawing 7 is the typical sectional view showing other operation gestalten of the ink tank 
carried in the ink jet recording device based on this invention, and an ink existence detecting 
element Slant-face 701a and b which were formed in the ink tank are formed in the ink passage 
702 and the opposite side of the ink passage wall 701. The light from a light-emitting part 710 is 
arranged so that incidence may be carried out to slant-face 701a at a **** perpendicular. The 
light sensing portion 71 1 is arranged on the optical path at the time of carrying out total 
reflection. Although slant-face 701b does not need to be a field right-angled to an optical path, 
detection by which the way near a right angle did not receive the effect of refraction, but was 
stabilized can be performed. 

[0045] Drawing 8 is the perspective view showing other operation gestalten of the record unit 
carried in the ink jet recording device based on this invention. 

[0046] Slant feces 801a and b are formed in the side face of the ink tank 821, and reflective 
section 801c is formed in the same side face. 

[0047] Drawing 9 is the mimetic diagram showing the configuration of the carriage which carries 
the record unit which consists of the ink jet recording head and ink tank which are shown in 
drawing 8 . Among drawing, a reference mark 810 is the photosensor section which made one the 



light-emitting part and the light sensing portion, and is arranged by the fixed part of 822 outside 
carriage. When carriage 822 is conveyed in accordance with the carriage guide shaft 823, it is 
constituted so that slant-face 801 a, b, and reflective section 801c of the ink tank 821 may 
counter with the photosensor section 810 according to the location of carriage 822, respectively. 
Carriage 822 is conveyed, slant-face 801a, b, and the photosensor section 810 are made to 
meet, existence of ink is detected, and reflective section 801c and the photosensor section 810 
can be made to be able to meet, and existence of an ink tank can be detected. That is, it 
becomes possible to detect the existence of ink, and the existence of an ink tank with one 
photosensor, moreover, the light which makes it non-transparence except slant-face 801a of the 
ink tank 821, and b, and carries out incidence into the ink tank 821 — a slant face 801 — by 
being referred to only as a and b 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the record unit carried in the ink jet recording device 
based on this invention. 

[Drawing 2] It is a mimetic diagram for explaining the rough configuration of the ink existence 
detecting element which has the light sensing portion which detects the light-emitting part which 
irradiates light towards the window part and this window part of the ink tank shown in drawing 1 , 
and the reflected light 

[Drawing 3] It is the mimetic diagram showing the carriage applied to the recording apparatus of 
this invention, and the carriage guide shaft for supporting this carriage free [ sliding ] and making 
it move along a main scanning direction. 

[Drawing 4] It is the block diagram showing the configuration of the electrical circuit applied to 
the recording apparatus of this invention. 

[Drawing 5] It is a typical sectional view for explaining the configuration of other operation 
gestalten of the ink tank with which the ink jet recording device based on this invention is 
equipped, and an ink existence detecting element 

[Drawing 61 It is a typical sectional view for explaining the configuration of the 3rd operation 
gestalt of the ink tank with which the ink jet recording device based on this invention is 
equipped, and an ink existence detecting element 

[Drawing 71 It is the typical sectional view showing other operation gestalten of the ink tank 
carried in the ink jet recording device based on this invention, and an ink existence detecting 
element 

[Drawing 81 It is the perspective view showing other operation gestalten of the record unit 
carried in the ink jet recording device based on this invention. 

[Drawing 91 It is the mimetic diagram showing the configuration of the carriage which carries the 
record unit which consists of the ink jet recording head and ink tank which are shown in drawing 
8. 

[Drawing 101 It is the perspective view showing the rough configuration of an example of the ink 
jet recording device with which this invention is applied. 

[Drawing 111 It is the mimetic diagram of the ink jet head kit with which the record unit and the 
ink restoration means became a set 

[Drawing 121 It is a mimetic diagram for explaining the conventional ink existence detection 
means. 

[Description of Notations] 

1 Window Part 

2 Ink Passage 

10 Light-emitting Part 

1 1 Light Sensing Portion 

20 Ink Jet Recording Head 

21 Ink Tank 

22 Carriage 
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